INTRODUCTION
The growth hormone (GH) receptor is believed to mediate the many actions of GH in growth, differentiation and metabolism (Hughes & Friesen, 1985) . Although not itself a tyrosine kinase, the hormone-binding subunit of the receptor tightly associates with a tyrosine kinase which is activated when GH binds. Subsequently, a C kinase is activ¬ ated, and this may regulate the transcription of some GH-dependent genes ).
Transfected GH receptor cDNA has been shown to result in enhanced in-vitro responses to GH (Billestrup et al. 1990; Emtner et al. 1991) . The GH receptor gene has been shown to be defective in a number of Laron dwarfs, which are resistant to exogenous GH (Godowski et al. 1989) , and this results in a defective circulating GH-binding protein (GHBP), which constitutes the extracellular region of the GH receptor in man . In an elegant study, Cunningham et al. (1991) recently showed that the extracellular region of the human (h)GH receptor binds as a dimer to one hGH molecule. These workers proposed that receptor dimerization is the mechanism initiating GH signal transduction. Residues involved in hor¬ mone binding and receptor dimerization were then defined by publication of the 2-8 A crystallographic structure of the GH-GH receptor complex (de Vos et al. 1992 ).
Although the GH receptor sequence was unique when it was first cloned (Leung et al. 1987) , it soon became apparent that the prolactin receptor shares around 30% identity with the GH receptor (Boutin et al. 1988; Waters et al. 1988; Edery et al. 1989; Waters et al. 1990e ). The subsequent cloning of the receptors for erythropoietin, granulocytemacrophage colony-stimulating factor and interleukins-2, -3, -4 and -6 revealed that these form a new class of transmembrane-signalling molecules together with the GH and prolactin receptors, shar¬ ing 15-20% identity in their extracellular regions (Bazan, 1989; Cosman et al. 1989; Gearing et al. 1989 ). The corresponding hormones appear to share a secondary structure of four antiparallel a helices and a similar pattern of intron-exon boundaries in the genome (Bazan, 1990) .
The most striking structural feature in the extra¬ cellular domains of these cytokine receptors is the identical spacing of two pairs of cysteine residues, corresponding to positions 38 (Barnard et al. 1984 (Barnard et al. , 1985 as a result of mutations within the loop region. A number of other receptor MAbs with epitopes loca¬ ted outside the hormone-binding region (Barnard et al. 1984 (Barnard et al. , 1985 were used to confirm that the mutated receptor was expressed without major conformational changes. Our conclusion regarding a role for the first receptor disulphide loop in hormone binding is supported by a recent mutagenesis study defining three regions of the hGHBP interactive with hGH (Bass et al. 1991 (McPherson, 1985) .
MAbs 1, 5, 43, 263 and 7 (Barnard et al. 1984 (Barnard et al. , 1985 were protein A-purified (Ey et al. 1978) and iodinated by the lactoperoxidase method (Waters & Friesen, 1979) . Binding was carried out in the low ionic strength buffer as described for hormone binding, except that 6-well plates were transfected in order to obtain at least 10% specific binding, and 4x 10 c.p.m. MAb trace was used, with a specific activity of less than 50 (iCi/|ag. These antibodies do not react with sodium dodecyl sulphate-denatured reduced receptor and react poorly with renatured receptor in Western blots (Leung et (Table 1) .
The hGH receptor is primate GH-specific (Leung et al. 1987) and has a unique arginine at position 43 within the first disulphide loop. Conversion of Leu 43 to arginine was undertaken to determine whether this residue constitutes a residue conferring primate GH specificity. In low ionic strength buffer, the L43R mutant displayed a threefold lower affinity for hGH than the wild-type receptor, but its affinity for bGH was not significantly different (Table 2) . At physiological ionic strength, the affinity for hGH was also lower (3-5-fold), whereas the affinity for bGH was slightly decreased (1-7-fold; (Tudo et al. 1990 ; Bordo & Argos, 1991) . It is of interest that, based on neighbourhood analysis, Leu/Arg substitutions are highly unfavour¬ able, and this may account for the observed loss in affinity of hGH binding to the L43R mutant (see below).
Polyalanine substitution of residues within the loop by PCR-SOE was intended as a minimally dis¬ ruptive initial scan of the binding energy contribu¬ tion of the whole loop. Chou-Fasman analysis (Chou & Fasman, 1978) indicates that residues 42-55 are a-helix formers, while other loop residues are indifferent. Conservative alanine substitution of these residues is likely to be minimally disruptive (Ward et al. 1990 ; Bordo & Argos, 1991 Fig. 3 in Russell & Fersht, 1987 
